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“A Fatal Injury in a Compact Stack Installation” 
A F A T A L  A C C I D E K T  which occurred in a compact 
stack installation was reported in the October 1968 issue of the Infor-
mation BuZletin of the Venvaltungsberufgenossenschaft. The installa- 
tion in question consists of thirty-five stack ranges which can be 
closed against one another. For considerations of safety, the installa- 
tion is accessible from only one side, On this side there are a number 
of structural columns about 30 feet apart. The stacks are opened and 
closed by operation of a key. The accident is reported to have hap- 
pened as reported below. 
The victim had opened the aisle for the twelfth range; thus twenty- 
three ranges had been moved. The entry to this aisle was narrow be- 
cause of the structural column at the twelfth range. After using the 
material in the stacks, the person activated the mechanism by means 
of the key at the twelfth range. After the stacks had begun to move, 
she remembered that she had forgotten something and again went into 
the aisle without turning off the mechanism. She apparently believed 
that she would have time to leave the aisle before the stacks had 
closed completely. She had not noticed that the aisle was blocked by 
the column soon after the stacks had begun to move. The moving 
ranges pressed her against the column so that she was severely in- 
jured and died as a result of the accident. Obviously, she must have 
panicked on realizing her dangerous position and did not attempt to 
deactivate the mechanism. 
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If a sense of false security is to be avoided, it is necessary that 
adequate free space be allowed around such movable stack installa- 
tions. Libraries and bookstores with movable compact stacks should 
determine whether architectural features (columns, pedestals, pro- 
truding walls, etc.) are sources of hazards, A working report is avail-
able free from the Verwaltungsberufgenossenschaft. Its title is "Ma- 
chine Driven Stacks or Cabinets." 
How and by whom a library is used may well dictate the methods 
the librarian must use to solve his space problem; it is assumed that 
every library is either presently faced with a space problem or will 
be in the future. I t  is ultimately the library patron's tolerance for 
inconvenience that determines with what efficiency the available space 
is used. Obviously, one can fill a room with books from floor to ceiling, 
creating a solid cube of books, and gain 100 percent use of the storage 
facility-and, by so doing, reduce the accessibility to those books by 
100 percent. What is desirable, therefore is optimal efficiency in space 
utilization. Compact shelving, in one form or another, is one approach 
to the realization of this goal. 
What can compact shelving do for a library? Obviously compact 
shelving allows for a greater book storage potential; more books per 
cubic foot in the stack area could either insure enough room for 
growth of the collection or it could free stack space needed for other 
library functions. I t  may mean that a scattered collection (perhaps 
located in remote storage facilities) could be unified and serviced 
from under one convenient roof. If what can be gained by the use 
of compact shelving is reasonable and desirable, why then has there 
been so little acceptance of it, other than for the treatment of quasi- 
dormant or dead collections? Ellsworth has quite capably shown that 
conventional shelving is appreciably more expensive to install as well 
as maintain2 Each institution must weigh the gains and losses that 
any form of compact storage would impose. 
In this paper, the authors wish to omit any discussion of the most 
obvious ( and most familiar) kinds of compact book storage-conven- 
tional shelving compressed into less space by reducing aisle width 
arid using taller sections and manually operated movable shelving. 
Both varieties of compact storage have been in use for years (movable 
shelving alone has been in evidence for almost a century) and have 
been thoroughly discussed in the literature.3 
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What the machine and the computer have done to help solve the 
problem will be studied and evaluated, In discussing the various sys- 
tems and their operation, it should be understood that in the applica- 
tion of each one, the individual library administration must make 
decisions which will either increase or reduce the efficiency of the 
system. Arranging books by size makes for better space utilization? 
but it either 1)destroys a classification system that must be replaced 
by a whole new numbering system that indicates location, or 2) 
creates any number of parallel locations to be checked by process of 
elimination, unless the entries in the public catalog have been marked 
to give specific directions. In both cases, massive and costly record 
changing is inevitable. 
Perhaps the most critical option that is open (Randtriever and 
Bibliophone excepted) is closed versus open stacks. Better perfom- 
ance and control would be realized if the stacks were not accessible 
to the users; each library’s clientele will probably react differently. 
The various systems fall into two categories: (1)mechanized with 
power assist and (2 )  mechanized and/or computerized. 
MECHANIZED SYSTEMS WITH POWER ASSIST 
Three very similar systems are included in this group of compact 
storage devices: Compactus, Estey-Elecompack, and Space Saver 
Electric Mobile Storage. Each system provides for a series of two-face 
stack ranges that are mounted on tracks or rails perpendicular to their 
length; each range has from four to six sections. The ranges are so 
mounted that one aisle serves all of the ranges in that particular 
group; usually ten to twelve ranges are the maximum number of 
ranges in one group. An electric motor provides the necessary power 
to move the ranges back and forth on the rails. When signaled, the 
motor moves the ranges, creating the desired access aisle. 
While all three systems share the same basic concept, there are 
some individual differences to be noted. 
Power 
1. Compmtw uses but one motor for each group of ranges; the 
motor moves a cable which is mounted beneath the ranges. Each 
range is equipped with a clutch device that grasps the cable when 
it is signaled to do so, thus pulling the range to its position. 
2. Estey-Ekcompack substitutes a movable metal strip, also 
mounted under the floor, for compactus’s cables. The hook-and-eye 
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principal is that of Estey; the metal strips have hook-like devices 
which make contact with the appropriate range when the signal is 
given, 
3. Space Saver equips each range with a separate motor. Each 
range has its own 110 volt, 5 amp. gear motor that produces a torque 
of 400 inch-pounds. The motor is connected by a roller chain to a 
drive wheel that rides the rail the range is mounted on. 
Control 
1. Compactus ranges are individually activated by means of levers 
mounted on the end panels of the ranges. When the lever is moved, 
the cable makes contact with the range. 
2. Estey-Etecompack has the most versatile and useful control sys- 
tem. The ranges can either be activated individually by pressing the 
buttons mounted on their end panels or from a master control panel 
which controls the movement of all the ranges in the group. 
3. Space Saver ranges are individually controlled by electric push 
buttons mounted on their end panels. 
While each manufacturer has given attention to built-in safety 
features, the Estey-Elecompack approach is worth mentioning sep- 
arately. If an aisle is in use-and only then-is it lighted. A light goes 
on automatically when the aisle is formed; when finished with the aisle, 
the user is instructed to push a turn-off button that extinguishes the 
light. Even if another button is pressed when one aisle is lighted, the 
system will not operate. In the event an object or a person is left 
in an unlighted aisle, and someone else pushes the operation button, 
safety bars at hip height and toe level trigger the unit back to its 
former position. The safety bars are continuous strips running the 
length of each range. 
To summarize, it would be difficult to rank these three systems; 
they all are basically the same system emerging from a common con- 
cept, The few differences in hardware, power application, and control 
are not appreciable to allow establishing one’s preeminence over 
another, 
MECHANIZED AND/OR COMPUTERIZED SYSTEMS 
The Randtriever is the only system that qualifies in this area. While 
the Bibliofone which is now operational at the Delft Technological 
Institute is intriguing and innovative, it is purely a computerized 
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circulation system and not a compact storage system. To explain the 
system very briefly, the patron dials the number assigned to the book 
he wants; by so dialing, the number is automatically fed into a com- 
puter containing the library’s circulation records. If a number match 
occurs, the transaction is ended and the patron is so advised. When 
there is no match, a bell alerts the book number to a library page 
on the appropriate stack level, who fetches the book and places it 
on a spiral chute; gravity takes over and the book slides down the 
chute to the charge-out desk. All retrieving and shelving activities are 
performed nianually by library personnel. 
The Library Bureau (division of Sperry Rand) ABC-801 system 
is basically only a variation in the implementation of a Randtriever, 
the difference being that the ABC-801 will function in standard book- 
stacks 7% feet high. I t  will not be discussed as a separate system in 
this paper. 
The Randtrieuer-How I t  Works 
The Randtriever, as the name implies, is basically a compact book 
storage unit that has a built-in book retriever. Each book in the collec- 
tion is assigned a fixed, address number and placed in a correspond-
ingly numbered container. The methods of assigning numbers may 
vary from library to library. For example, one approach is to assign a 
seven-digit, unique address number to each book in the system, with 
the last three digits designating the container in which the book is 
stored. This number then could be used for the circulation record as 
well as the address number for the book. Any number of possibilities 
exist from which to choose. The book containers are a uniform 10 
inches high, 7?hinches wide, and 15 inches deep (see Figure 1).The 
manufacturer’s research has shown that, on the average, each con-
tainer will accommodate twelve and one-half books. If a book is more 
than 10 inches tall, it can be laid flat and still fit into the container. 
Any book with a single dimension greater than 15 inches (atlas, folio, 
etc.) is not allowable in the system and must be cared for in the 
conventional manner, For further refinement, the books can be ar-
ranged either by call number or address number within the container. 
The authors see absolutely no virtue in-retaining a classified collection 
in a Randtriever installation, Assigning address numbers-not dis-
similar from accessioning-is far cheaper and easier than for a cata- 
loger to agonize over finding the perfect call number for each book. 
In  any event, the address number is the only input the system 
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recognizes as legal; classification serves no purpose and is probably a 
hindrance. This becomes more apparent when one realizes that titles 
in series and journal volumes are not acquired all at one time, and 
therefore will not rest in the same book container with their com-
panion volumes. The same holds true of course, for each new edition 
the library acquires of a title already in the collection. In order to 
realize the maximum storage density within each book container, the 
books could be batched by size and then assigned their address 
numbers-an additional argument for a non-classified library. The 
collection still must be cataloged however; author, title, and subject 
approaches must be made available to the patron who now must do 
his browsing in the catalog, not in the stacks. 
The book containers are numerically arranged on shelves in 20-foot 
high ranges; a master column (the retrieving device) is located in 
each aisle and retrieves the book containers facing into the aisle from 
both ranges (see Figure 2) .  When an address number is input elec- 
tronically (via a ten-key console), the appropriate master column is 
signaled to retrieve the book container in which the book is housed 
(see Figure 3 ) .  The master column searches horizontally and ver- 
tically at the same time, thus greatly reducing the turnaround time 
from request input to book in hand. This can range from ninety sec- 
onds to two minutes depending on how loaded with requests the 
system is. If, for example, six patrons requested books whose address 
numbers all happened to be assigned to the same master column, 
the completed transaction for the sixth patron would require far 
more search time than that for the first or third. The master column, 
after locating the proper book container, attaches itself to it mag- 
netically, and places the container onto a conveyer whose terminus 
is a charge-out desk (see Figure 4).A display device alerts either 
the patron or the desk attendant which book container has been re- 
trieved. The requested title is then manually selected from among 
the others in the container. 
The assumption is that each book request must be mediated by 
library personnel, and perhaps that is as it should be in some installa- 
tions, e.g., small to medium-sized public libraries. However, in a 
library whose primary user population is composed of graduate stu- 
dents and faculty members, it would seem unnecessary to filter each 
request through a staff member. 
At this writing, none of the four Randtrievers contracted for (New 
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Logansport-Cass County Public Library, Logansport, Indiana; Des 
Moines Area Community College, Des Moines, Iowa; and Monroe 
County Public Library, Bloomington, Indiana) has the capability 
of refusing to search for titles already charged out-other than, of 
course, having someone manually check against a charge-out rec-
ord-and not permitting the search in the first place. An automatic 
inventory control check would greatly improve the efficiency of the 
operation, to say nothing of the borrower frustration that would be 
significantly reduced. 
The prototype Randtriever which Ellsworth describes was equipped 
with an automatic inventory control check; all book requests, prior to 
their being submitted for search, were first fed into a computerized 
circulation record. If a requested title were charged out, the computer 
record would so indicate and the transaction would go no farther. Un- 
fortunately, engineering difficulties have as yet not been sufficiently 
overcome to place the computerized model on the market. I t  is hoped 
that, whatever the problenis are, they soon will be resolved. The 
necessary technology certainly exists and should be applied. 
Restoring a book to the stacks is a variation of the same procedure. 
A punched card (Hollerith) is either pocketed or hinged onto the 
inside back cover of each volume in the system. The card is coded 
with the book‘s address number. By inserting it into a card reader, 
the system is signaled to retrieve the book container provided for 
that particular book. When the container arrives at the control station, 
the punched card is reread to insure that the numbers match; if there 
is a disparity between the two numbers, the book container is re- 
shelved and the process is repeated until a match occurs and the 
book is restored to its proper address. 
Each master column can accommodate two commands per mission; 
it can for example, refile a book container in the same trip it is making 
to retrieve a book container. A buffer system permits the storage of 
commands; no requests, consequently, are dumped. The memory of 
the buffer system can be enlarged if it has been shown that the traffic 
is too great; a single request memory per master column is standard. 
The basic system as described above can-and doubtlessly should- 
be tailored to meet each library’s needs but yet not sacrifice the over- 
all efficiency of the installation. One of the first considerations to 
make, it would seem, is what types of materials can best be stored and 
retrieved without a major alteration of the installation’s fundamental 
configuration. Most libraries acquire materials in two formats: book 
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and non-book. Within each category are some general problems that 
merit discussion. It should be kept in mind that the Randtriever is 
not all things to all of the pieces in a library’s collection. The com-
ments which follow apply, in most instances, to the other previously 
mentioned systems as well. 
Book Format 
Most monographs can easily fit into the system unless there are 
special restrictions placed on their use. In  this category are books 
that are considered: 1) rare (for any number of criteria that vary 
widely from library to library); 2) to be a smaller, discrete collection 
in the library, e.g., ready reference and reserve materials, a special 
subject collection, an intact legacy that must be maintained as such, 
etc.; and 3)  too frequently lost, stolen, or mutilated, e.g., books de- 
scribing sexual behavior, art or travel books with handsome plates, 
and so forth. 
Bound and unbound journal volumes present another problem if 
the library’s policy is not to circulate them. What with quick and 
relatively inexpensive photocopy being substituted for requested 
journal articles, many libraries no longer permit journals to leave their 
premises. If this is the case, it would seem folly to include journals in a 
Randtriever system. A journal collection that does not circulate, whether 
arranged alphabetically or by classification number, would appear 
to be far more accessible to patrons as well as the library staff if 
maintained on conventional shelves, In  medical and science libraries 
where current journals (both bound and unbound) are in constant 
demand, the librarian who interfered with their immediate accessibil- 
ity would be committing suicide. It may be decided, however, that 
older, less-used journals can be incorporated into the system satis- 
factorily. If journals are allowed to circulate, one could consider them 
no different from monographs and therefore treat them as such. 
Non-Book 
Non-book materials in a collection are a mixed bag of troubles rang- 
ing from all the various types of microforms to maps, letters, broad- 
sides, manuscripts, phonodiscs, audio-visual materials, paintings and 
prints, sheet music, and an endless variety of objets d’art and artifacts. 
Without begging the question, a Randtriever offers little potential for 
such holdings-nor should it be expected to. For a host of obvious 
reasons, a librarian is usually necessary to mediate requests for these 
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materials, explain or set up special equipment, and supervise their 
use, etc. 
The obvious conclusion to make is that the Randtriever is only a 
partial solution to a library’s storage problem, albeit a very effective 
one. There will always be parallel storage and retrieval systems co- 
existing in libraries, whether they be manual, mechanical, or com- 
puterized. I t  seems inconceivable that any one method or device can 
be designed which is flexible enough to accommodate all the sizes, 
shapes, and use restrictions inherent in any collection. 
The Randb-iever can, however, compactly organize and control a 
large portion of a library’s collection, even if its use is restricted to the 
“unspecial” monographs. This in itself is a monumental achievement; 
it concentrates more volumes in less space and frees library personnel 
from some of the less captivating chores of stack maintenance- shelv-
ing and reshelving, shelf reading, inventory taking, and shifting. Be- 
cause of the built-in checks and double-checks, both in retrieving 
and refiling books, coupled with the virtual impossibility of theft, one 
becomes somewhat more credulous when consulting a circulation rec- 
ord. The patron who has always reaped the harvest of library in- 
efficiency, human error, theft, and confusion, doubtlessly will welcome 
not hearing, “I’m sorry, the book is not on the shelf nor has it been 
charged out.” 
To help evaluate the Randtriever system, particularly with an eye 
toward determining what type of library is most suitable for such 
an installation, an outline of pros and cons follows. 
Pros 
1. Allows efficient use of space; uses one-third the cubic space 
required for conventional stacks 
2. Overhead and maintenance costs reduced, i.e., lighting, heat- 
ing, cooling, etc. 
3. Personnel costs reduced : 
a. two people can monitor the system 
b. processing costs reduced-no longer necessary to classify 
or Cutter titles; this may not be a total saving, for it is conceivable 
that more time may have to be used to describe the collection 
more fully, a necessity in a closed stack situation 
4. Reduces, if not eliminates, book theft 
5. Organizes and controls a large segment of the collection 
6. Reduces human error factors in shelving, etc. 
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7. Prompt retrieval 
8. Expandable 
9. Can be mod8ed to mect local needs 
10. Compatible with electronic data processing equipment 
COW 
1. Does not as yet automatically check circulation records before 
retrieving; can result in squandered time and patron frustration 
2. Does not retrieve only the title specifically requested but all 
titles sharing the same container 
3. Does not lend itself to many types of library materials 
4. More expensive than conventional shelving and other types of 
compact storage. Because there are no firm figures available, this is 
conjecture. I t  may well be when costs are amortized and all factors 
considered, i.e., personnel savings, maintenance and overhead, theft 
reduction, etc., the Randtriever could end up most economical 
5. Requires special and somewhat atypical space allocation. This 
of course, would not be a problem if a new structure were being built 
to house the installation. A major remodeling job with many structural 
changes would be required in an existing building to realize %-foot 
ceilings and adequate load-bearing floors. The Randtriever can be 
supplied in shorter heights with resulting loss of space per square foot 
of floor 
6. Closed stacks; patron cannot browse 
What kind of library that presumably is sensitive to its patrons’ 
needs, can live with both these positive and negative features? The 
last mentioned, closed stacks, may well be the most pivotal character- 
istic of all. This is true more in the United States than in Europe 
where libraries have rarely encouraged free access to the bookstacks. 
In  the United States, however, what with the public library movement 
and the democratization of higher education, the public library card 
(if not free, at least modcstly priced) or a bursar’s receipt has quite 
literally, become carte blanche to millions of library users. To be 
sure, there are patrons who will be eager to negotiate their browsing 
power for greater efficiency, speed, and reduced frustration. There 
are others who regard free access as a birthright, if not an inalienable 
or constitutional right, and will not surrender this privilege. 
The problem it seems then, is to determine what a patron will toler- 
ate in his own library setting, and what types of libraries or parts of 
libraries can provide better service to their users with a Randtriever. 
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Recommended for 
Some libraries or sections of libraries are better suited to use a 
Randtriever system than others. In libraries where finding the particu- 
lar book that contains the specific piece of information desired is often 
the customary action, the patron usually knows what book he wants 
and does not regret not getting it himself. Included in this group are 
either autonomous libraries or identifiable collections within a larger, 
parent institution; a minimum volume count of 100,000 would be 
necessary to  make the system feasible. Most large monograph collec- 
tions not specifically assembled for recreational reading, browsing, 
etc., could benefit by the system, These would include: 1)science and 
technology libraries, 2)  special and industrial libraries, 3 )  medical 
and paramedical libraries, 4) large reference-research collections 
usually found in big public and university libraries, or reference li- 
braries per se, and 5 )  commerce, business administration, economics, 
etc., libraries. 
Not Recommended for 
The system would not recommend itself to 1) small to medium- 
sized public libraries, 2)  libraries whose holdings are principally 
those in a non-book format, or 3 )  any type library qualifying as 
“Recommcnded for,” but with holdings below the 100,000 to 150,000 
volume level. (For a more specific and technical look at the Rand- 
triever, a portion of the specifications submitted by the Sperry Rand 
Corporation6 to be followed for the installation in Ohio State’s New 
Health Sciences Library is given in the Appendix.) 
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APPENDIX 
TECHNICAL NOTES 
(A portion of the specifications submitted by the Sperry Rand 
Corporation to be followed for the installation of a Randtriever 
in Ohio State’s New Health Sciences Library) 
This installation, using 8.33 books per container as an average, will 
compactly store and retrieve 139,594 volumes. If this collection were 
an average library collection, each container could hold 12.5 books 
and the installation would be capable of housing 209,475 volumes. 
Description of Equipment t o  be Furnished to  Owner 
G e m a l  Description-Randtriever equipment provides a means of 
mechanically storing and retrieving containers without human par- 
ticipation, except for making requests by keyboard or encoded card 
and removal or replacement of stored media from the container at 
the operator console (desk). The equipment includes four operator 
consoles from which requests for containers are made and to which 
containers are delivered from the container storage area. The con- 
tainer storage area consists of an array of lateral shelving, arranged 
in fourteen rows forming thirteen aisles. Four of the rows will be only 
five containers deep. 
A total of 16,758 containers with outside measurements of 8 inches 
wide by 10% inches high and 15inches long are stacked on both sides of 
the aisles along each of which one of the eight motorized columns 
traverses. (The five aisles formed by the short length rows will not 
be equipped with motorized columns.) A platform with an extraction 
mechanism rides each motorized column, positioning on the container 
cubicle, extracting the container and delivering it to any one of four 
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predetermined conveyer positions at  the head of the aisle depending 
upon from which console the container was requested. The container 
will then be delivered by conveyer to the console through which the 
request was initiated, 
The shelving housing the containers must be designed to occupy 
a space no greater than 23 feet 10 inches high, 65 feet 10 inches wide, 
and 51 feet 1inch long. The Randtriever equipment shall be designed 
on the basis of handling a container load of up to thirty-five pounds 
per container (excluding the weight of the container itself). 
Conveyers-Conveyers will be of sufficient length to accommodate 
expansion of the system to thirteen aisles and will require only addi- 
tional connecting equipment if the system is later expanded by the 
owner to add all or same of the five aisles formed by the short rows. 
Consoles-Each console will be equipped with the following subsys- 
tems : 
a )  one ten-key keyboard for manual entry of requests, 
b )  one card reader for entry of requests by use of a pre-coded card, 
c )  one seven-digit display controlled by the keyboard for check of 
requests entered, 
d ) one electro-optical container reader for automatic identification 
of the container retrieved from the shelves, 
e )  one seven digit display controlled by the container reader show- 
ing the number being read by the console electro-optical head, 
f )  one electronic buffer in each console to permit storage of a maxi-
mum of twenty-six requests distributed on a basis of two requests per 
column (i.e,, the buffer will permit storage of two requests for each 
of the eight columns to be furnished and will also contain excess 
capacity to permit storage of two requests for each of five columns 
if such columns should be added in the future by the owner). 
g)  one verification interlock that allows a container to be returned 
to storage if the output of the card reader corresponds with the output 
of the container reader. (The card reader is transferred from request 
operation to verification operation by a manually operated switch. ) 
h )  one set of transfer indicator lights, indicating when a requested 
container has been transferred from the column platform to the con- 
veyer system, 
Retrieval Cycle-A request for a container (thus a book) is made at 
any of the four consoles through either keyboard or card reader. The 
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number entered is displayed on the seven-digit display. After having 
checked this display for accuracy, the operator depresses the “re- 
trieve” button which causes the displayed information to be trans-
ferred to the electronic buffer. The buffer is divided into thirteen seg- 
ments (i.e., one segment for each of the eight columns to be furnished 
plus excess capacity segments for the addition of five columns if said 
columns should be ordered in the future by the owner), each feeding 
electronic information to the columns. The command stored in the 
buffer will initiate the appropriate electronic information storage 
module for the appropriate column immediately if that module is 
not then in use. If the module is in use, and there is unused capacity 
(for that column) in the electronic buffer in the console from which 
the unsatisfied request was made, the command will “queue up.” Dur- 
ing this queue up, commands for containers covered by other modules 
may be entered and they will be processed as described above. 
When a container is presented to the predetermined position, it is 
deposited onto the conveyer run and is transported to the requesting 
console. If necessary, it will queue up with other containers coming 
into the console. As each container arrives in the console, its coding 
is sensed by the electro-optical container reader. This sensed informa- 
tion is displayed on a digital display allowing the operator to match 
the request with the container at the console. After the book has been 
removed, a foot switch will release the container on the return run 
of the conveyer. The returning container is automatically “read at 
each predetermined position. When the container arrives at its home 
information storage module, a diverter is activated and the container 
held in a refile position from which the column will restore it to its 
assigned cubicle within the shelving. 
Return Cycle-The return of books to the system is generally the same 
as that for retrieval, with the exception that the verification interlock 
subsystem is used as an additional check. 
Floor Load-The floor in the container storage area is to be designed 
and installed by the owner to carry a uniformly distributed load of 
536 pounds per square foot, and a punching load of 3,283 pounds on 
a bearing surface of 4 inches by 2%inches. (Owner recognizes that 
these load bearings and punching values assume a maximum load 
per container of thirty-five pounds. ) 
Temperature and Humidity-The temperature range in the container 
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storage area is to be from a minimum of 40°F to a maximum of 112°F. 
The maximum humidity is to be no greater than 90 percent. 
Power Distribution and Loading-The following number and type of 
alternating current electrical power lines are to be furnished by the 
owner at a distribution panel in the storage area. 
13-2 KVA, 117 volt, 60 Hz circuits (master columns) 
10-1.5 KVA, 117 volt, 60 Hz circuits (controls, consoles, conveyers, 
utilities and spares) 
The distribution panel will be equipped by the owner with a mag- 
netic type breaker for each electrical line. The line running from the 
main power source in the building to the distribution panel in the 
storage area is to be installed by the owner and is to be without other 
attachments thereto. 
All lines shall be from a three-phase, four-wire system, consisting 
of three phase lines and a neutral. Line regulations will have a maxi- 
mum tolerance of 208 VAC to 250 VAC and 105 VAC to 130 VAC. 
Quality Assurance 
On-Site Testing-After installation of the Randtriever equipment has 
been completed, a test shall be performed as described below. A test 
run will consist of directing all the motorized columns from all con- 
soles using both the keyboard and the card reader. The ranges of 
shelves shall have test containers installed in a configuration that will, 
when the containers are replaced or retrieved, test the capability of 
the equipment to operate to all the vertical cubicles and to operate 
to the various horizontal positions on both the left and right sides of 
the aisle. 
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